mechanism that could, for example, allow for the attraction of commensal bacteria or their 1 0 6 dinoflagellate symbionts, Symbiodinium, through variable fluorescent signatures. To examine the relationship between coral juvenile fluorescence and the establishment of 1 0 9 their symbiotic community, we employed next-generation sequencing of the ITS-2 region to 1 1 0 genotype the Symbiodinium diversity present in Acropora millepora juveniles of varying 1 1 1 fluorescence emissions after one month of exposure to sediments. This paper presents 1 1 2 evidence for mostly overlapping yet subtly distinct Symbiodinium assemblages between green 1 1 3 and red juvenile color morphs and discusses potential ecological drivers behind these 1 1 4 differences. maintained and larvae were raised in tanks with constant aeration and flow through set at 1 2 2 27°C. Fully competent larvae were exposed to ground, autoclaved crustose coralline algae, a 1 2 3 natural known settlement cue (Heyward & Negri, 1999) , in sterile, plastic 6-well plates and 1 2 4 allowed to naturally metamorphose for ~24 hours. After metamorphosis, fluorescent images of each individual juvenile were taken using a Canon G6 camera. Juvenile fluorescence was imaged using the double-bandpass F/R filter 1 3 0 (Chroma no. 51004v2), a filter that detects red fluorescence produced from the coral host 1 3 1 while excluding any chlorophyll fluorescence. In addition, photographs were imaged prior to 1 3 2 exposure to Symbiodinium, therefore red fluorescence in coral hosts is not confounded by Altschul et al., 1990; Camacho et al., 2009; Edgar, 2013) . Cleaned reads were variance normalized to account for differing sequence depth between 1 5 6 samples using 'DESeq2' in R (Team, 2013; Love, Huber & Anders, 2014) . The functions 1 5 7 'metaMDS', 'ordiplot', 'ordihull', and 'orditorp' from the 'vegan' package and 'ggplot2' were used to construct NMDS plots using a Bray-Curtis distance matrix on variance- normalized OTU abundance data (Wickham, 2009; Oksanen et al., 2013) . Gradient plots of 1 6 0 the smooth response variable "redness" values over NMDS space were constructed using the assemblages differed significantly between red and green juveniles using the 'adonis' and abundances between different Symbiodinium clades and types between red and green 1 7 0 juveniles, independent 2-group Mann-Whitney U Tests (MWU) were performed (at alpha = 1 7 1 0.05). MWU Tests were run using the 'wilcox.test' function in the base R 'stats' package, which are able to account for the lack of homogeneity of variance across samples. To assess 1 7 3 if there were significant differences in stabilized abundances between different of OTUs 1 7 4 found within red and green juveniles, negative binomial generalized linear models in 1 7 5 'DESeq2', using significant Benjamini-Hochberg p-values, were performed. The 'ordisurf' and redness values for each OTU, Spearman's rho correlation coefficients and associated p- Sample sizes per test for clades and types given in Table S1 and S2. MWU and Spearman rho 1 8 2 correlation tests were also randomized and re-run to assess if significant p-values were false- We found prominent variation in fluorescent phenotypes among young A. millepora juveniles 1 8 8 ( Fig. 1 ). Variation in fluorescence, quantified as 'redness', was continuous among 1 8 9 individuals, however individuals were also binned into two categories and analysed as either 1 9 0 'red' or 'green' (Fig. 1; 2A,B ). This fluorescent variation is due to variable expression of A. Eighty-nine OTUs were recovered between the two color morphs (62 in red and 71 in green). When fluorescence was treated continuously, there was a marginally significant relationship 1 9 7 between the Symbiodinium community and redness of A. millepora juveniles (Generalized 1 9 8
Additive Model: p = 0.053, R 2 = 0.33) ( Fig. 2A ). Of the 89 OTUs retrieved across juveniles, 1 9 9
Spearman's Rank Correlation tests indicated significant candidate OTUs as correlated with 2 0 0 redness as a continuous variable (OTU79-C15, OTU985-A1; Fig. S1A ). However, 2 0 1 randomization tests (where redness values were shuffled among samples) indicated that these 2 0 2 relationships might be false positives. There was no significant relationship between Symbiodinium assemblage composition and 2 0 5 fluorescence when color was treated as a categorical trait as found using either permutational analysis default thresholds (Fig. 2B, C) . Although it appeared that green juveniles displayed a 2 1 0 greater capacity to associate with a wider range of Symbiodinium OTUs and red juveniles 2 1 1 displayed a more restricted assemblage (Fig. 2B, C) , there was no significant relationship 2 1 2 between the variances of the two color morphs (Permutation test for homogeneity of 2 1 3 multivariate dispersions, df = 1, p = 0.5). Clade and type abundances varied between color morphs (Fig. S1B) , although after 2 1 6 randomization, only clade A was robustly found in significantly greater abundances in red 2 1 7 juveniles (Mann-Whitney U Tests, p = 0.03). The same OTU (427-C15) predicted as the 2 1 8 OTU driving the greatest divergence of the two communities in the discriminant analysis was 2 1 9 found at 15 fold lower abundances in red compared to green juveniles and OTU985 (S. This study provides the first evidence of the potential role of fluorescence on the 2 2 5 establishment of symbiosis in a highly dispersive, horizontally transmitting reef-building 2 2 6 coral. We find that Symbiodinium assemblages mostly overlap among juvenile fluorescent 2 2 7 morphs with marginally significant separation between them when fluorescence is analysed 2 2 8 as a continuous trait, driven mostly by variation in A1 and C15. These results emphasize that 2 2 9 any future studies need to account for the continuous nature of fluorescent variation among 2 3 0 recruits, rather than binning individuals into separate color categories. Despite our findings, 2 3 1 there are substantial caveats in this study, notably the heritability of fluorescence in larvae of 2 3 2 this species (Kenkel et al., 2011) and the fact that our experimental design did not disentangle 2 3 3 potential parental effects. While our study is correlative, it opens the door for future studies to 2 3 4 identify the causes of the relationship between juvenile fluorescent color and the initial 2 3 5 Symbiodinium community. We detected significant changes in the Symbiodinium community as redness values shifted, FPs, with different FP types significantly changing the available wavelengths of light inside 2 5 0 coral tissues (Salih et al., 2000) . Green FP absorbs blue light and therefore diminishes the & York, 1984; Alieva et al., 2008; Wang et al., 2008; Suggett et al., 2015) . Therefore, Symbiodinium, thus allowing uptake of an assemblage with specific physiologies. for Symbiodinium, which may promote the higher abundance of generalist clade A 2 5 7
Jokiel
Symbiodinium and might reflect uptake of a more neutral Symbiodinium assemblage. Regardless of what mechanisms may be at play, our results suggest subtle differences in 2 5 9
Symbiodinium assemblages along a range of recruit fluorescence and drivers of these 2 6 0
differences have yet to be investigated. It's also possible that the differences we observe may 2 6 1 reflect variable irradiance preferences between Symbiodinium for specific light environments, 2 6 2 although this is highly speculative and necessitates further study. The differences in irradiance preferences may vary across specific Symbiodinium strains Symbiodinium traits and therefore the clade level may not be a good predictor of physiology. For example, in a comparative study, S. microadriaticum and S. pilosum (A2) had distinct 2 6 8 photophysiological characteristics (Iglesias-Prieto & Trench, 1997b) , and type A3 was found 2 6 9 living in high irradiance environments through the production of MAA mycosporine-glycine 2 7 0 (Banaszak et al., 2006) . Photophysiological traits such as electron transport rates, cellular 2 7 1 RCII concentrations, and light harvesting also differed across distinct types and did not distinct (Iglesias-Prieto & Trench, 1997a; Suggett et al., 2015) . Finally, the unique OTUs for both color morphs suggests that these are distinct subtypes and that variations between these 2 7 5 types exist (for example: C3-u vs. C3-z prevalence between light environments (LaJeunesse Despite the caveats in our results, this study highlights the potential of juvenile fluorescence Any studies going forward would need to incorporate larger sample sizes, as it is possible that attractant. It is imperative to investigate the spectral and behavioural properties of specific 3 2 6 symbiont types, specifically characterizing the wavelengths of light that can be detected as 3 2 7 well as irradiance preferences between specific Symbiodinium types (Suggett et al., 2015) . For example, our data suggest that clade A could be less attracted to high abundances of GFP coral ontogeny and its potential influence on the establishment of symbiosis. 
